Role of the bone marrow microenvironment in multiple myeloma.
On June 26-27, 2001, the Sixth Research Roundtable in Multiple Myeloma, entitled "The Role of the Bone Microenvironment in Multiple Myeloma," was held and focused on the biology of cell-to-cell interactions, the mediators of bone disease, and novel treatment strategies for myeloma. Studies on cell-cell interactions showed that vascular cell adhesion molecule 1, expressed by local endothelial and stromal cells, binds to tumor cell surface integrins in which expression may be increased by tumor cell-derived chemokines such as macrophage inflammatory protein (MIP) 1alpha. These adhesive interactions increase production and release of vascular endothelial growth factor (VEGF). Studies on myeloma bone disease showed the ligand for receptor activator of nuclear transcription factor-kappaB (RANKL) was expressed on tumor cells and stromal cells associated with myeloma cells and was critical for osteoclast-induced osteolysis. Blockade of RANKL suppressed osteoclast maturation, bone resorption, and tumor development. Bisphosphonates, in addition to reducing osteoclast mobility and inducing osteoclast apoptosis, also decreased tumor cell adhesion to stroma. Immunomodulatory drugs such as thalidomide analogues targeted these tumor cell-stromal cell interactions, blocking both secretion of cytokines and activation of intracellular signaling pathways required for tumor survival and growth. These agents induced tumor cell apoptosis, decreased neovascularization, and potentiated natural killer cell activity. The proteasome inhibitor PS-341 also prevented expression of adhesion molecules and cytokines and triggered tumor cell apoptosis, even in drug-resistant cell lines, while showing minimal activity in healthy cells. In addition, potential therapeutic agents under investigation, which included RANKL antagonists, protein prenylation inhibitors, and osteoblast growth factors, were discussed.